A Comprehensive Structural Dynamic Analysis Approach for Multi Mission Earth Entry Vehicle (MMEEV) Development by Perino, Scott et al.




   
	


		



 !!
"##$$!
%&##$$%' 

	

		

		
					
 		
!	"#
$%&
	
&
$'	&(
	&











https://ntrs.nasa.gov/search.jsp?R=20130014934 2019-08-29T15:11:53+00:00Z
NASA STI Program . . . in Profile
Since its founding, NASA has been dedicated to the 
advancement of aeronautics and space science. The 
NASA scientific and technical information (STI) 
program plays a key part in helping NASA maintain 
this important role. 
The NASA STI program operates under the 
auspices of the Agency Chief Information Officer. 
It collects, organizes, provides for archiving, and 
disseminates NASA’s STI. The NASA STI 
program provides access to the NASA Aeronautics 
and Space Database and its public interface, the 
NASA Technical Report Server, thus providing one 
of the largest collections of aeronautical and space 
science STI in the world. Results are published in 
both non-NASA channels and by NASA in the 
NASA STI Report Series, which includes the 
following report types: 
 TECHNICAL PUBLICATION. Reports of 
completed research or a major significant phase 
of research that present the results of NASA 
Programs and include extensive data or 
theoretical analysis. Includes compilations of 
significant scientific and technical data and 
information deemed to be of continuing 
reference value. NASA counterpart of peer-
reviewed formal professional papers, but 
having less stringent limitations on manuscript 
length and extent of graphic presentations. 
 TECHNICAL MEMORANDUM. Scientific 
and technical findings that are preliminary or of 
specialized interest, e.g., quick release reports, 
working papers, and bibliographies that contain 
minimal annotation. Does not contain extensive 
analysis. 
 CONTRACTOR REPORT. Scientific and 
technical findings by NASA-sponsored 
contractors and grantees. 
 CONFERENCE PUBLICATION.  
Collected papers from scientific and 
technical conferences, symposia, seminars, 
or other meetings sponsored or co-
sponsored by NASA. 
 SPECIAL PUBLICATION. Scientific, 
technical, or historical information from 
NASA programs, projects, and missions, 
often concerned with subjects having 
substantial public interest. 
 TECHNICAL TRANSLATION.
English-language translations of foreign 
scientific and technical material pertinent to 
NASA’s mission. 
Specialized services also include organizing  
and publishing research results, distributing 
specialized research announcements and feeds, 
providing information desk and personal search 
support, and enabling data exchange services. 
For more information about the NASA STI 
program, see the following: 
 Access the NASA STI program home page 
at http://www.sti.nasa.gov
 E-mail your question to help@sti.nasa.gov
 Fax your question to the NASA STI 
Information  Desk at 443-757-5803 
 Phone the NASA STI Information Desk at  
443-757-5802 
 Write to: 
           STI Information Desk 
           NASA Center for AeroSpace Information 
           7115 Standard Drive 
           Hanover, MD 21076-1320 

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Figure2:SchematicofImpactSpheresubcomponents[4]
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Figure3:Biplanecrosssectionviewoftheimpactmodelshowingeachsubcomponent
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Table1.CompositeMaterialProperties
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Table2.CompositeShellElementThicknessesandLayupsusedforSimulation
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Figure4:Foamstress/straincurveusedforpolyurethanefoaminsimulation1
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Figure5:Foamstress/straincurveusedforcarbonfoaminsimulation
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Figure6:ComparisonofOSdisplacementfor6differentdampingparameters
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Figure7:ComparisonofOSvelocityfor6differentdampingparameters
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Figure8:ComparisonofOSvelocityfor6differentdampingparameters
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Figure9:OSdisplacementcomparisonforvariousimpactorientations
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Figure10:OSvelocitycomparisonforvariousimpactorientations
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Figure11:OSaccelerationcomparisonforedgeandYintersectionimpactorientations
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Figure12:OSaccelerationcomparisonforpentagoncenterandhexagoncenterimpactorientations
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Figure13:OSdisplacementplotforspecimen2andsimulations
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Figure14:OSvelocityplotforspecimen2andsimulations
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Figure15:OSaccelerationplotforspecimen2andsimulations
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Figure16:ISenergyplotfortest2simulation
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Figure17:Qualitativecomparisonofcrushzonefortest2simulation
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Figure18:OSdisplacementplotforspecimen4bandsimulations
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Figure19:OSvelocityplotforspecimen4bandsimulations
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Figure20:OSaccelerationplotforspecimen4bandsimulations
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Figure21:Qualitativecomparisonofcrushzonefortest4bsimulation
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Figure23:Thesevengeometricparametersandtheirbaseconfigurationdimensions
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Figure24:AselectionofverydifferentEEVgeometriesthatcanbebuiltusingthedevelopedcode
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Figure25:LocationofEEVonorbitingsatellitewithcloseupimage[16]
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Figure26:EEVlaunchorientationandminimallyconstrainedBCsatthethreeattachmentpoints
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Figure27:ExampleofEEVattachmentareaboundaryconditionassignmentusingamediummeshdensity
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Figure28:TheinertialloadenvelopeforonepossibleEEVmissionlaunchvehiclewithoverlaidloadcase
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Figure30:Soundpressurelevelplotfrom31.5hzto8000HzinsideonepossibleEEVmissionlaunchvehicle
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Figure31:SoundpressuredataconvertedintopressurePSDformatfrom20Hz2000Hz
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Figure32:Diagramshowingthevariousparametermodelsasvariationsofthebaseconfigurationmodel
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Figure33:Stresscontourplotwithdeformationforthehighdensitymeshsubcasewiththelargestmaxstress
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Figure34:Ydirectionfrequencyresponseplotfordifferentmeshdensities
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Figure35:Ydirectionfrequencyresponseplotfordifferentconeangles
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Figure36:HighdensitymeshRMSstresscontourplotduetorandomacousticpressure
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Figure37:Lowangleconeanglevs.highangleconeanglestresscontourplots
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